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5 COOLING SYSTEM FOR SLEEVES THAT ARE FIXED TO A CARRIER PLATE 

Background of the Invention 
[0001] The invention concerns a cooling system for cooling sleeves fixed to a carrier 

plate, by means of a fluid which is passed from a fluid inlet to a fluid outlet by way of fluid con- 

10 duits supported by means of the carrier plate, wherein belonging to the fluid conduits are main 
supply conduits and supply conduits which extend approximately transversely with respect 
thereto, the latter supply conduits extending in mutually parallel relationship and arranged in 
pairs in the carrier plate and being connected to a row of sleeves by way of intake and discharge 
conduits, wherein the row of sleeves is so disposed between the supply conduits of a pair that 

15 each sleeve is connected to both supply conduits. 

[0002] It is known for drinking water to be supplied to the end consumer in bottles com- 

prising more or less transparent plastic material, in particular PET. As is known those PET bot- 
tles are blow-moulded from preforms which in turn are injection moulded from polyethylene 
terephthalate (PET). The PET bottles and correspondingly the preforms of PET are required in 

20 large numbers and are produced using correspondingly powerful machines. After the injection 
moulding procedure the preforms have to be sufficiently cooled in order to permit processing 
thereof after the injection moulding procedure without damage to the preforms. 
[0003] In known injection moulding machines the cooling operation is effected by way of 

sleeves which are fixed to a carrier plate in large numbers. Such tools are known for example 

25 from EP-B2-0 283 644. In practice the fluid used is cooling water which is fed to each sleeve by 
way of intake conduits and which after the cooling operation, in the region of the sleeve, is dis- 
charged therefrom again by way of discharge conduits. 

[0004] So that cooling of a large number of sleeves can be carried out simultaneously in a 

machine which is as compact as possible, carrier plates have been developed, having a plurality 

30 of sleeves secured thereto, with fluid conduits extending in the carrier plate in order to pass the 
cooling fluid, preferably cooling water, from a fluid inlet for the entire carrier plate, in parallel 
relationship and more or less at the same time to the sleeves through which the fluid flows for 
the cooling operation, and to take the fluid out of the sleeves again to a fluid outlet. 
[0005] Known cooling systems however suffer from serious disadvantages. Although the 

35 cooling conduits in the individual sleeves and thus also the intake and discharge conduits at the 
sleeves are of a small cross-section, nonetheless the individual conduit cross-sections add up 
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considerably when there is a relatively large number of sleeves through which fluid is to flow at 
the same time. In the case of a known carrier plate of for example 144 sleeves, the surface area 
which is to be supplied with cooling fluid is about 1,800 mm 2 In comparison with that con- 
sumption surface area there is cross-sectional area of only about 500 mm 2 at the fluid inlet. The 
5 area which is to be supplied with fluid at the sleeves is therefore disadvantageous^ about four 
times as great as the available entry area for the cooling fluid. That signifies a severe pressure 
drop from the fluid inlet to the sleeve outlet and in the region of the sleeves there is scarcely still 
any turbulence, due to the flow speeds being lower as a result of that pressure drop. In the ab- 
sence of turbulence however the cooling action also falls severely. At the same time the carrier 
10 plate may suffer from the disadvantage of flooding because impurities settle in the fluid conduits 
due to the slow flow and the low pressure and are not flushed away. The transfer of heat be- 
tween the fluid inlet and the fluid outlet is reduced, as a further disadvantage. 

Brief Description of the Drawings 
15 Figure 1 is a partly broken-away, exploded, perspective view of the carrier plate with dis- 

tributor and some sleeves which are secured to the carrier plate and which are picked out by way 
of example, 

Figure 2 shows a plan view of the carrier plate when looking from left front to rear right 
in Figure 1, with however only six sleeves being indicated, 
20 Figure 3 is a view on an enlarged scale of a portion from the carrier plate in the top left 

region, 

Figure 4 is a broken-away cross-sectional view through a sleeve, the carrier plate dis- 
posed therebeneath and the distributor, along the section line indicated at the left at IV-IV in 
Figure 2, 

25 Figure 5 shows a view of the carrier plate with four fitted sleeves at the left viewing from 

right to left in the direction of the view in Figure 2 along the line V-V in Figure 2, and 

Figure 6 shows a diagrammatic view of three different pairs of supply conduits with dif- 
ferently fitted plugs and thereby the division of the flow paths into two, four and six sections 
respectively. 

30 

Brief Description of the Invention 
[0006] An object of the present invention is to improve the known cooling system for 

cooling the sleeves secured to the carrier plate, in accordance with the features of the kind set 
forth in the opening part of this specification, in such a way that, with an increase in the fluid 
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turbulence phenomena, while reducing the throttle effect, greater flow speeds, a lesser danger of 
contamination and a greater level of cooling efficiency are achieved. 

[0007] In accordance with the invention that object is attained in that the fluid communi- 

cation is interrupted in at least the one supply conduit of the pair substantially at the middle of its 
5 longitudinal extent. In other words the possibility of a fluid flowing through the supply conduit 
is blocked. The effect is the same as if two supply conduits of approximately equal size are pro- 
vided one after the other. 

[0008] More particularly, a cooling system is provided for cooling sleeves (2) fixed to a 

carrier plate (1), by means of a fluid which is passed from a fluid inlet (15) to a fluid outlet (22) 

10 by way of fluid conduits (7, 14, 10, 1 1, 21) supported by means of the carrier plate (1). The fluid 
conduits (7, 14, 10, 11, 21) include main supply conduits (7) and supply conduits (10, 11) which 
extend approximately transversely with respect to each other. The supply conduits extend in a 
mutually parallel relationship and are arranged in pairs in the carrier plate (1) and are connected 
to a row of sleeves (2) by way of intake (16) and discharge conduits (17). The row of sleeves (2) 

15 is so disposed between the supply conduits (10, 11) of a pair such that each sleeve (2) is con- 
nected to both supply conduits (10, 11), and fluid communication is interrupted (plug 24) in at 
least the one supply conduit (10) of the pair substantially at the middle of its longitudinal extent 
G). 



20 Detailed Description of the Invention 

[0009] A block or barrier only needs to be provided at the location of the supply conduit, 

at which the fluid communication is to be interrupted, in order to make two supply conduits out 
of the one supply conduit, without the necessity for mechanical/physical changes in the structure 
of the carrier plate. By dividing the at least one supply conduit of the pair of supply conduits 

25 into two, the originally single flow path is subdivided into two sections for the flow pattern of 
that pair of supply conduits. 

[0010] The sleeves (cooling sleeves) are arranged between the two supply conduits of a 

pair, which extend in mutually parallel relationship, in such a way that there is fluid communica- 
tion from the one supply conduit by way of the sleeve to the other. That applies for all sleeves. 
30 In regard to the flow path for the fluid, this signifies that the fluid flows out of the one supply 
conduit by way of the sleeve into the other. In the known situation there is no interruption in the 
fluid communication so that the incoming cooling water always looks for the easiest way of low- 
est resistance from the one supply conduit to the other so that it flows through and cools only 
those sleeves in which the flow resistance is sufficiently low. Due to the impurities which settle 
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in the known carrier plate ever increasing flow resistances can progressively build up with the 
result that it is no longer possible for the fluid to flow through all sleeves in the desired manner 
to attain a cooling effect 

[0011] If in accordance with the invention at least the one supply conduit allows the fresh 

5 fluid to flow in out of the fluid outlet only in the first section as far as the interruption, this gives 
the advantage that the fluid is forced to look for the communicating paths to the adjacent supply 
conduit of the pair (more specifically, by way of the sleeves), to flow through that communicat- 
ing path and thus to prevent contamination. 

[0012] Having arrived in the other parallel supply conduit, it is then only in the second 

10 section ("downstream" - in the flow direction - of the interruption in the fluid communication), 
by way of the above-mentioned intake and discharge conduits, that the fluid can then find flow 
paths by way of the sleeves to the fluid outlet Here too the fluid is forced to flow in the region 
of the second section into the one supply conduit with the fluid interruption. That affords a 
lower pressure drop in the fluid conduits or - in other words - a lower level of throttle effect. 
15 Due to the greater flow speeds which occur as a result, there is less of a danger of contamination 
or indeed a risk of blockage, with the consequence that ultimately a considerably greater level of 
cooling efficiency is achieved. 

[0013] In a further advantageous configuration of the invention, to provide an even better 

structure, it is provided that, in addition to the first interruption in the one supply conduit of the 

20 pair, in the other supply conduit of the pair also the fluid communication is interrupted at two 
locations which are respectively in opposite relationship to the centre of the longitudinal extent 
of the remaining conduit. The "remaining conduit" is the shortened supply conduit with the in- 
terruption. If for example there is an interruption in the fluid communication only approximately 
at the centre of the one supply conduit of the pair, then that involves two remaining conduits, 

25 namely - as viewed in the flow direction - upstream and downstream of the interruption. Two 
parallel supply conduits are to be found in each pair. If the one supply conduit is divided into 
two halves by the interruption in the flow communication, that affords the two remaining con- 
duits which are each of a given lengthwise extent, namely half the length of the original supply 
conduit (without interruption). Then, arranged in the region of that centre of the remaining con- 

30 duit, in the adjacent parallel supply conduit, is said location at which the fluid communication is 
interrupted. The last-mentioned supply conduit then has two interruptions; the first-mentioned 
one in that pair of supply conduits which is being considered has only one interruption; None- 
theless that pair of supply conduits is subdivided into four sections. 
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[0014] The simplicity of the structural means of the cooling system according to the in- 

vention is impressive. More specifically, according to the invention, the means for interrupting 
the fluid communication is a plug. It is apparent to the man skilled in the art that a supply con- 
duit can be provided with such a plug at virtually any location on its extent, with the conse- 
5 quence that any flow communication in the supply conduit considered is prevented by the plug at 
that location. The plug is so-to-speak a 100% barrier or block. Plugs can be of differing struc- 
tures, for example they can be of an elastomeric material or only partially of an elastomeric ma- 
terial with in addition a hard and resistant material, for example steel. There are admittedly also 
plugs which are formed entirely from metal and with which the one end of the supply conduit, 

10 being an end which is open for production procedure reasons, is already blocked in the known 
carrier plates. For the plugs provided in the region of the longitudinal extent of the supply con- 
duit however it is preferable to use a combination of steel and rubber which, as is known, can be 
firmly joined together. More specifically, in the case of a known carrier plate, the supply con- 
duits are let into same by virtue of the one so-called deep hole bore being produced from a nar- 

15 row side of the carrier plate over the entire width of the plate almost as far as the opposite end, 
being therefore a deep blind bore. In parallel relationship therewith, a further deep hole bore is 
produced at such a spacing that a cooling sleeve has space therebetween and can be arranged in 
such a way that an intake conduit of the sleeve opens directly at the edge of the one deep hole 
bore (supply conduit) and the discharge conduit opens at the same level into the adjacent deep 

20 hole bore (supply conduit). Then, many intake and discharge conduits can be provided in the 
form of small bores over the entire width of the carrier plate so that a whole row of sleeves can 
be arranged in the described manner, distributed over the width of the carrier plate. 
[0015] That provides the features according to the invention, that the pairs of supply con- 

duits extend over virtually the entire width of the carrier plate and a respective supply conduit of 

25 a pair is in fluid communication with a respective main supply conduit disposed in a distributor 
beside the carrier plate. That so-called distributor serves for distributing the fluid. It is desirably 
arranged beside the carrier plate and preferably on the flat, preferably even underside thereof It 
is then possible to dispose in the distributor main supply conduits which are of a larger flow 
cross-section and which can serve for supplying a plurality of supply conduits. In that case also 

30 it is possible to provide a short communication from the respective main supply conduit to the 
supply conduits. Therefore, of each pair of supply conduits, a supply conduit is in fluid commu- 
nication with a main supply conduit. In other words, that arrangement provides that at the intake 
side fluid flows from the inlet by way of the main supply conduit into a plurality of supply con- 
duits which are disposed in pairs, namely through the one supply conduit by way of the sleeve to 
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the other and by way of the other supply conduit to the fluid outlet. Likewise, provided at the 
outlet side is a main supply conduit and this collects the outgoing fluid (after the cooling opera- 
tion) for jointly passing it away into the discharge conduit. 

[0016] Described hereinbefore was the one embodiment in which, in a respective pair of 

5 supply conduits, there is provided only one interruption in the fluid communication, by means of 
a plug; the second embodiment was also described as being particularly preferred in which, in 
addition to the one interruption, interruptions are also achieved by plugs in the oppositely dis- 
posed supply conduit of the pair, wherein the plugs are each provided at the level of the centre of 
the remaining conduit. The four sections attained by virtue of that arrangement were described. 

10 [0017] Now however more sections may also be wanted, by virtue of even more plugs 

used, in the context of the available length of the respective supply conduit. Thus for example 
the one supply conduit can be provided with three plugs and the oppositely disposed supply con- 
duit can be provided with two plugs in such a way that six sections are achieved by virtue of the 
interruptions formed in the fluid communication. When the supply conduits are of great lengths, 

15 that is to say when the carrier plate is of great width, such an embodiment may be appropriate 
and useful. If in contrast the embodiment selected is one in which twelve sleeves are to be sup- 
plied in a row in the region of a pair of supply conduits, this embodiment with the four sections 
is adequate and highly effective. From one embodiment to another, when using more and more 
plugs and thereby seeking to provide more and more sections, the number of plugs (interruptions 

20 in the fluid communication) rises in each case by an integral multiple. The number A of plugs 
therefore is in accordance with the rule A = 1 + 2n, wherein n is a number rising from zero, for 
example up to four or five. For the example n = 0 the number of plugs would be one. This is the 
first embodiment as described hereinbefore, in which in only one supply conduit of each pair 
there is provided only one interruption in the fluid communication (one plug). For n = 1 that 

25 gives a number A of three plugs. This is the second embodiment described hereinbefore in 
which, in addition to the plug in the one supply conduit, there are provided two further plugs in 
the other supply conduit. This is the embodiment with the four sections produced. In addition 
for n = 2 the embodiment with the five plugs and the six sections is described above. The num- 
ber S of sections achieved is always 1 + A. 

30 [0018] Further advantages, features and possible uses of the present invention will be 

apparent from the description hereinafter of preferred embodiments with reference to the accom- 
panying drawings. 

[0019] As depicted in the drawings, item numbers are shown as identifying the parts and 

items below: 
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1 


carrier plate 
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cooling sleeves, sleeves 
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distributor 
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central portion 
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upper portion 
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lower portion 
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main supply conduit 
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frame 
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shaft 
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supply conduit 
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supply conduit 
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vacuum conduit 
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metal plug 
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connecting bore 
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fluid inlet 
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intake conduit 
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discharge conduit 
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spiral 
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intake 
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discharge 
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connecting bore 
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fluid outlet 
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protective case 
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plug 
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plug 
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plug 
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plug 
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plug 
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plug 


30 


25b 


plug 
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longitudinal extent 



B width of the carrier plate 
B/2 height of the carrier plate 
R remaining conduit 
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Rl upper remaining conduit 
R2 lower remaining conduit 
SI - S6 sections. 

[0020] Figure 1 shows the overall structure with a carrier plate 1 on which cooling 

5 sleeves, referred to hereinafter as sleeves 2, are fixed. Fixed on the flat rear side of the carrier 
plate 1 is the distributor which is generally identified by reference numeral 3 and the central por- 
tion 4 of which passes vacuum conduits 12 which are also not further described herein, and in 
the upper portion 5 and the lower portion 6 of which there is provided a respective main supply 
conduit 7. The carrier plate 1 and the distributor 3 with its parts 4 - 6 are fixed to the frame 

10 identified generally by reference numeral 8. 

[0021] Preferably the carrier plate 1 is disposed vertically so that it is arranged approxi- 

mately in the position illustrated in Figure 1 and the force of gravity acts in a downward direc- 
tion on the cooling water used as the fluid. The unit consisting of the frame 8 and the carrier 
plate 1 can be displaced horizontally along the shaft 9. 

15 [0022] The carrier plate 1 which is shown in the view thereonto in Figure 2 is of a width 

B which is approximately also shown in Figure 1. In the embodiment illustrated here, twelve 
pairs of supply conduits 10, 11 in the form of deep hole bores are provided over virtually the 
entire width B of the carrier plate 1. In Figures 2 and 3 the closed ends of the supply conduits 10 
and 1 1 are disposed upwardly while in Figure 2 the open ends are closed at the bottom by metal 

20 plugs 13. The supply conduit 10 which is shown at the left in each of Figures 2 and 3 is con- 
nected by way of the respective connecting bore 14 to the intake-side main supply conduit 7. 
The latter extends in the longitudinal direction of the carrier plate 1, accordingly horizontally 
from left to right and vice-versa in Figures 2 and 3. The connecting bore 14 of each pair extends 
from the main supply conduit 7 upwardly in perpendicular relationship to the main plane of the 

25 carrier plate 1, as is diagrammatically indicated in Figure 5, until the respective left supply con- 
duit 10 which extends in the carrier plate 1 is reached. The connecting bore 14 terminates there. 
The fluid inlet 15 is disposed at the respective left outer end of the main supply conduit 7. 
[0023] As twelve pairs of supply conduits 1 0, 1 1 extend over the length of the carrier 

plate 1 (from left to right in Figure 2 or vice-versa), in the region of the main supply conduit 7 

30 there is also a row of twelve connecting bores 14 which are arranged at a spacing in mutually 
juxtaposed relationship and which provide a fluid communication for all supply conduits 10 with 
the main supply conduit 7. Disposed at a similarly equal spacing on the carrier plate 1 are the 
above-mentioned sleeves 2 which by way of intake conduits 16 and discharge conduits 17 make 
the fluid communication between the supply conduits 10 and 11. The fluid communication by 
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way of the sleeve 2 is shown more clearly in Figure 4. The cooling water can flow out of the 
supply conduit 10 by way of the intake conduit 16 in perpendicular relationship to the surface of 
the carrier plate 1 upwardly into the rising spiral 18 through the intake 19 and then in a spiral 
form upwardly. The spiral is of a double-flight configuration so that the flow path is changed 
5 over at the top from the one spiral into the downwardly passing other spiral as far as the dis- 
charge 20 from where the cooling water can flow through the discharge conduit 17 into the other 
(right-hand) supply conduit 1 1 . 

[0024] In the state of the art (not shown here) in which there are no plugs and no inter- 

ruption in the fluid communication, the cooling water, after the cooling operation, flows verti- 

10 cally downwardly along the right-hand supply conduit 11 and - as in the embodiment of the in- 
vention illustrated here - passes by way of the discharge conduit 17 (at the bottom in Figure 2) 
through the sleeve into the intake conduit 16 and by way of the left-hand supply conduit 10 and 
the discharge-side connecting bore 21 into the discharge-side main supply conduit 7 (at the bot- 
tom in Figure 2) in order to issue from the fluid outlet 22. 

15 [0025] In the state of the art the upper connecting bores 14 on the intake side are con- 

nected to a supply conduit, for example the left-hand supply conduit 10, and the lower or dis- 
charge-side connecting bores 21 are connected to the respective other, for example right-hand, 
supply conduit 11. That is admittedly different in the illustrated embodiment of the invention by 
virtue of the existing subdivision of the fluid flows into four sections, but the physical differ- 

20 ences are so slight that many arrangements and dimensions of the invention are the same as the 
state of the art; thus for example the cross-section of the fluid inlet 15 and the fluid outlet 22. As 
a result the new carrier plate in accordance with the invention also matches old systems so that 
old systems can be improved with the novel cooling arrangement. 

[0026] Disposed around the sleeve 2 with the outwardly open double-flight spiral 18 is a 

25 protective casing 23 which can be seen in Figure 4 and onto which Figure 5 shows a view from 
the outside, in the case of the three right-hand sleeves 2. 

[0027] The respective pair of supply conduits 10 and 11 is shown in Figure 6 for three 

different embodiments. For the sake of simplifying the drawing the carrier plate 1 is even omit- 
ted so that only three pairs of supply conduits 10, 1 1 are illustrated in the three embodiments (a), 
30 (b) and (c). The supply conduits 10, 1 1 which are in the form of deep hole bores are closed at 
the top in the Figures by the bore end and are closed at the opposite lower end by the plugs 13. 
In accordance with the invention in the embodiment (a) in Figure 6 in the one supply conduit 10 
of the pair, which is the left-hand supply conduit, the fluid communication for any flow from 
above downwardly or vice- versa is interrupted by a plug 24. Each of the supply conduits 10, 11 
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extends from the upper closed end over a longitudinal extent 1 as far as the lower end plug 13. 
That longitudinal extent is almost the same in size as the width B of the carrier plate 1. The cen- 
tre of that longitudinal extent 1 is approximately is at half-distance. That centre of the longitudi- 
nal extent is disposed in the carrier plate 1 approximately at a height B/2. A line can be notion- 
5 ally drawn at that height over the entire length of the carrier plate 1 , an interruption in the fluid 
communication also being provided at the intersection of that line with other supply conduits, for 
example the conduit 1 1 in the embodiment (b) in Figure 6 and the conduit 10 of the embodiment 
(c) in Figure 6. 

[0028] Firstly reference is made to the embodiment (a) in Figure 6. Here the interruption 

10 is guaranteed by a plug 24 which subdivides the left-hand supply conduit 10 into approximately 
two halves. As the single connections between the two supply conduits 10 and 1 1 of each pair is 
the sleeve 2 connected therebetween or the plurality of sleeves 2 which are connected in mutu- 
ally parallel relationship, all cooling water which is disposed under pressure for example in the 
upper half of the supply conduit 10 is forced to flow through the sleeves 2 into the right-hand 
15 supply conduit 1 1 . That transverse flow takes place in the section SI . The pressure drop causes 
the cooling water to flow downwardly in the supply conduit 1 1 and from there by way of the 
further interposed sleeves 2 into the remaining conduit, the lower half of the left-hand supply 
conduit 10. The return flow from right to left into the remaining conduit R takes place in the 
lower second section S2. 

20 [0029] The embodiment (b) diagrammatically shown in Figure 6 is illustrated in terms of 

structure in particular in Figure 1 to 5. 

[0030] In accordance with the further and particularly preferred embodiment (b) in Figure 

6, in addition to the first interruption (plug 25) in the one, right-hand supply conduit 11 of the 
pair, the fluid communication is also interrupted in the other supply conduit 10 of the pair, 

25 namely the left-hand supply conduit, at two locations (plugs 24a, 24b). If consideration is given 
to the right-hand supply conduit 11 with the single central interruption by the plug 25, that con- 
figuration affords an upper remaining conduit Rl and a lower remaining conduit R2 of approxi- 
mately equal length. The two meet at the plug 25. The respective locations 24a and 24b at 
which the fluid communication of the left-hand supply conduit 10 is interrupted is disposed, in 

30 opposite relationship to the remaining conduits Rl and R2 respectively, at half the length of the 
longitudinal extent of the respective remaining conduit. Therefore, a plug 24a is disposed both 
in the upper region in the conduit 10 and the other plug 24b is also disposed in the lower region. 
As a result the flow patterns are duplicated in comparison with the embodiment (a) in Figure 6. 
In embodiment (b) in Figure 6 there are therefore four sections SI to S4. 
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[0031] If it is assumed that the cooling water flows upwardly in the left-hand supply con- 

duit 10, then it changes over into the upper part of the remaining conduit Rl of the right-hand 
conduit 1 1 in the section S 1 . The cooling water flows out of the lower region of the remaining 
conduit R 1 in the region of the section S2 by way of the sleeves (not shown) into the upper re- 
5 gion of the central portion of the left-hand supply conduit 10, namely between the plugs 24a and 
24b. In the lower region the cooling fluid flows again into the upper portion of the remaining 
conduit R2 in the section S3 and finally back in the section S4 into the lowermost portion of the 
supply conduit 10 in order to issue there. 

[0032] This flow pattern which is diagrammatically illustrated with reference to Figure 6 

10 and in particular the positions of the plugs 25 and 24a, 24b can be described in more specific 
detail by means of the detailed example of the embodiment of Figures 1 to 5. 
[0033] Referring to Figures 2 and 3 shown therein is the upper row of plugs 24a and at a 

spacing of two sections once again the lower row of the plugs 24b, which respectively belongs to 
the left-hand supply conduit 10. As shown in Figure 2, twelve sleeves are to be envisaged as 

15 being arranged in each row and also twelve sleeves are to be envisaged as being arranged in each 
column (along the supply conduits 10, 11), being a total of 144 sleeves 2. Each sleeve is dis- 
posed between the two supply conduits 10 and 11 and provides the flow path from the one con- 
duit 10 to the oppositely disposed conduit 11. In each section three sleeves are disposed one 
below the other. Cooling water flows through the fluid inlet 15 into the main supply conduit 7 

20 and by way of the connecting bore 14 upwardly into the open region of the supply conduit 10 
which is shown furthest at the left in Figure 3 in order to fill it in the entire section SI. The wa- 
ter which is still cool flows by way of the intake conduits 16 through the three sleeves and passes 
by way of the discharge conduits 17 into the right-hand supply conduit 1 1 in the first section SI 
at the top and fills it. It will be seen from Figures 2 and 3 that after that first cooling operation in 

25 the section S2 (still the embodiment (b) in Figure 6) the cooling water flows by way of the next 
three sleeves 2 towards the left again into the supply conduit 10 because the plug 25 is disposed 
at the bottom in Figure 3 and also in the lower region in Figure 2, and that plug would not allow 
the cooling water to further flow in the conduit 1 1 in a downward direction. 
[0034] Now, after the cooling water flows downwardly in the supply conduit 10 until 

30 reaching a position above the next plug 24b the above condition is practically attained again so 
that the same flow pattern is now also repeated as described above, in the sections S3 and S4. 
[0035] In the section S4 the cooling water flows from the right-hand supply conduit 1 1 

into the left-hand supply conduit 10, performing the last cooling operation, and there encounters 
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the discharge-side connecting bore 21 from which the heated cooling water flows by way of the 
main supply conduit 7 into the fluid outlet 22 and out of same. 

[0036] In regard to the embodiment (c) in Figure 6, six sections SI to S6 are achieved by 

the arrangement of two plugs 25a and 25b in the right-hand supply conduit 11 and three plugs 
24a, 24b and 24c in the left-hand supply conduit 10. The flow pattern is practically the same as 
in the embodiments (a) and (b) in Figure 6. In each embodiment of the three embodiments 
shown for example in Figure 6 each section is of the same length as the others. 
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